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Abstract
• Programmed cell death (PCD)
• The exact mechanisms of PCD are currently unknown. 
• During embryogenesis, Drosophila germ cells travel across the embryo to the 
gonads for proper development.  Mutants with the outsiders gene respond less to 
PCD resulting in the correct number of germ cells in the gonads, but an excess 
outlying the peripherals.
• To decipher the mechanisms involved in PCD, outsiders will be excised from the 
genome using the CRISPR-Cas9 genetic engineering technique.  This knock-out 
phenotype will provide insight on the network of PCD for human health applications.
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Methods: CRISPR-Cas9
A) CRISPR array 
transcribed 
to pre-crRNA
B) Pre-crRNA is 
processed into 
individual crRNAs
by tracrRNA
C) Complex 
formed with 
each crRNA
D) Complex 
finds PAM
E & F) Double strand 
break and unbinding 
of complex
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Future Directions
• Inject sgRNA and Cas9 mRNA into embryos
• Genomic DNA extraction
• Screen for effective target-site deletion
• DNA sequencing
• Restriction digest
• Primordial germ cell imaging to map germ cell 
migration and cell death phenotypes
• Create double knockout with tre1, a gene suspected 
to have a synergistic effect with out
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Research Aspirations
• Decode mechanism for 
PCD using outsiders, 
and cell migration 
(metastasis) using tre1
• Determine CRISPR-
Cas9 efficacy as a 
genetic therapy tool
• Non-invasive therapy 
for cancer?
• Remove cells 
ability to 
metastasize and 
induce PCD
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